Site-directed mutagenesis at histidines of aerolysin from Aeromonas hydrophila: a lipid planar bilayer study.
The role of histidine residues in the formation of channels by the cytolytic toxin aerolysin has been studied in planar lipid bilayers by substituting each of the six histidines in the native protein with asparagine. His341 or His186 mutants had the same channel-forming ability as native toxin, whereas the His332 and His121 mutants were less active. Mutations at His132 and His107, which interfere with the oligomerization of the toxin, drastically reduce pore formation. These findings support the conclusion that oligomerization of the toxin must precede channel formation, and that at least two of the six histidine residues are essential for this to occur. The aerolysin channel is a water-filled pore with an approximate diameter of 9.3 +/- 0.4 A.